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Table 1. Total flavonoid intakes according to characteristics of study subjects by sex

Men Women
o Total flavonoid intake (mg/d) o Total flavonoid intake (mg/d)
n % Mean SEV p value” n % Mean SEV p value”
Total 2414 - 218 11.9 - 18608 - 3083 106 -
Age (yr)
19-29 1367 11.0 275.0 22,0 2143 115 3975 319
30-49 4327 349 3855 215 7161 383 3495 178
50-64 3443 2777 300.1 175 <0.0001 4867 26.0 278.4 135 <0.0001
65+ 3277 26.4 202.6 12,9 4527 242 140.2 8.7
Household income®
Low 2464 202 208.4 20.3 4049 2.1 1884 1638
Middle-low 3126 5.6 267.1 5.3 4623 252 289.7 241
Middle-high 3307 271 3239 190 <0.0001 4815 2.3 3222 183 <0.0001
High 3302 271 4291 5.4 4845 26.4 390.4 193
Education
< FElementary school 2533 20.9 168.1 10.4 6188 338 1545 76
Middle school 1560 129 207.9 1438 200001 1877 102 2719 218 00001
High school 4296 354 215 159 : 5820 318 3261 190 :
> College 3745 30.9 4593 273 4437 249 4495 952
Regular alcohol consumption”
Yes 8631 712 324.2 14.4 6691 366 305.8 145
No : 3436 288 319.3 203 08384 11601 634 3134 147 07058
Current smoking”
Yes 6999 42.4 275.4 131 1283 70 283.6 333
No N 5142 577 389.8 2.9 <0.0001 17033 93.0 3124 112 0.4967
Physical activity
Active 1463 121 350.4 312 2019 11.0 266.0 196
Inactive 10652 879 3187 12,9 0.3408 16231 89.0 3157 116 0.0253
Obesity
Underweight 433 35 168.0 218 1023 55 3675 410
Normal 4444 36.0 268.1 150 200001 8030 432 3199 142 0236
Overweight 3246 2.3 3631 9.2 4069 219 299.6 1838
Obese 4229 342 356.0 208 5432 295 2841 231

Y Standard error

? p value was from chi-square test
¥ low (first quartile), middle-low (second quartile), middle-high (third quartile), high (fourth quartile).
‘ves’ meant drank more than once a month over the past year.

4)

2t &k

2



5)

6)

‘ves’ meant smoked >100 cigarettes over lifetime and still smoking.

‘active’ meant performed moderate-intensity physical activity which requires a moderate amount of effort and causes slightly rapid
breathing for >30 minutes once for =5 days a week.

? ‘Underweight’ meant Body mass index (BMI) <185 kg/m? ‘Normal meant 185 kg/m?> < BMI < 23 kg/m’ ‘Overweight’ meant 23
kg/m* < BMI < 25 kg/m? and ‘Obese’ meant BMI > 25 kg/m”

® Number of missing values was 581, 656, 703, 645, 697, and 156 for household income, education level, regular alcohol consumption,
current smoking, physical activity and obesity.
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Table 2. Intakes of nutrients according to household income and education level

Men Women
Household income" Low Middle-low Middle-high High tlr)erfl(zirZ) Low Middle-low Middle-high High t?erfl(érz’
Mean +SE Mean +SE Mean +*SE Mean +SE Mean +SE Mean +SE Mean +SE Mean + SE
Total energy (kcal/d) 2046.1 24 2280.8 +19 2382 £19 2379.3 +19 <0.0001 14964 +13 16534 +12 17109 +£11.5 17369 * 11.6 <0.0001
er(fg‘rrg;)hydrate (% of total 67 05 634 03 621 03 615 03 <0000l 738 03 689 02 674 02 669 02  <0.0001
Protein (% of total energy) 134 +0.1 14.3 +0.1 146 0.1 151 +0.1 <0.0001 13 £0.1 141 +0.1 145 +0.1 147 £ 0.1  <0.0001
Fat (% of total energy) 6.7 +0.1 79 +0.1 84 +0.1 85 0.1 <0.0001 59 +0.1 76 0.1 81 +0.1 83 £01 <0.0001
Dietary fiber (g/d) 7.2 +0.1 79 +0.1 8.2 #0.1 86 +0.1 <0.0001 6.1 +0.1 6.6 +0.1 7 0.1 73 £01 <0.0001
Vitamin A (ugRE/d) 7227 £30 8705 *21  966.2 £26 1004.2 +23 <0.0001 591.6 +17 7324 +£17 8088 +295 8624 + 21.4 <0.0001
Vitamin C (mg/d) 89.1 +2 108.3 2 1153 £19 1244 £25 <0.0001 792 £15 995 £19 1088 2 1159 + 2 <0.0001
Men Women

= Middl for = Middl for

Education level Ele}srgg(r)lé?ry sch 00(13 High school = College t];r)en(ziZ) Elesr(l;lﬁgg?ry «ch 00? High school = College t?en(:im
Mean +SE Mean *SE Mean +SE Mean *SE Mean +SE Mean +SE Mean *+SE Mean = SE

Total energy (kcal/d) 2012.8 £21 2205.7 £24 23623 £17 23744 £17 <0.0001 14724 £10 1651.7 £18 1692.1 +10.5 1806.6 * 12.2 <0.0001
enambohydrate (% of total 69.9 04 658 05 617 03 612 03 <0000l 763 02 71 04 662 +02 644 +02  <0.0001
Protein (% of total energy) 129 +0.1 13.8 0.1 146 0.1 15.1 +0.1 <0.0001 127 +0.1 141 +0.1 147 0.1 15 £01 <0.0001
Fat (% of total energy) 55 #0.1 6.5 +0.1 85 #0.1 8.8 +0.1 <0.0001 51 0.1 6.7 +0.1 85 +0.1 9.3 +0.1 <0.0001
Dietary fiber (g/d) 777 +0.1 8.3 +0.2 79 +0.1 8.3 +0.1 <0.0001 6.4 +0.1 75 +0.2 6.9 0.1 69 +0.1 <0.0001
Vitamin A (ugRE/d) 703 £30 8584 +£30 9085 £21 1023.3 +23 <0.0001 6244 +22 769.6 £21 8104 £26.1 829.4 * 153 <0.0001
Vitamin C (mg/d) 9.1 £#24 1094 +31 1108 1.9 1216 £1.9 <0.0001 84 £15 106.7 +25 1064 +1.8 1145 =2 <0.0001

7 low (first quartile), middle-low (second quartile), middle-high (third quartile), high (fourth quartile).
2 P for trend value was from GLM (Generalized linear model) analysis. Adjusted for age, obesity, current smoking status and alcohol

drinking status.
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Table 3. Intakes of flavonoid and flavonoid density according to household income level”

Men Women

Household income Low Middle-low Middle-high High ) Low Middle-low  Middle-high High )

P-value? P-value?

Mean £SE Mean *SE Mean +SE  Mean +SE Mean *SE Mean + SE Mean £+SE  Mean +SE

Flavonoid intake (mg/d)
Flavonols 36.1 £4.1 479 6.0 60.5 4.6 8.1 +6.1 <0.0001 305 £3.9 496 + 58 556 +4.3 696 +4.6 <0.0001
Flavones 1.0 £0.0 1.3 0.0 15 #0.1 15 £0.0 0.0007 09 +£0.0 1.0 £ 0.0 14 +£03 1.1 £00 0.1232
Flavanones 47 £0.5 7.2 0.7 83 0.6 10.0 £09 <0.0001 58 £0.5 9.6 £ 06 11.2 +06 125 0.8 <0.0001
flavan—-3-ols 732 152 906 184 1274 139 1964 +186 <0.0001 613 +126 1147 + 176 1317 +£134 169.1 £14.2 <0.0001
Anthocyanidins 257 £2.1 36.8 1.7 419 £1.6 436 +1.9 <0.0001 219 +1.3 305 £ 1.3 331 £1.1 400 +1.7 <0.0001
Isoflavones 477 +£55 61.8 4.1 615 £35 685 +4.3 <0.0001 533 £36 67.7 £ 45 71.6 £3.7 80.7 +4.3 <0.0001
Proanthocyanidins 20.0 £1.0 215 +0.8 22.8 0.7 239 +£0.7 <0.0001 147 +05 16.7 + 0.5 176 +05 173 +05 0.0005

Total Flavonoids 2084 +£20.3 267.1 +25.3 3239 £19.0 429.1 +254 <0.0001 1884 £16.8 289.7 + 24.1 322.2 £183 3904 +19.3 <0.0001
Flavonoid density (mg/1,000 kcal/d)

Flavonols 186 £23 219 34 263 2.0 38.7 £2.9 <0.0001 202 £2.7 358 t 64 341 +£29 457 £3.8 <0.0001
Flavones 0.5 £0.0 0.6 0.0 0.7 0.1 0.7 £0.0 <0.0001 0.6 £0.0 06 £ 0.0 0.8 £0.1 0.7 £0.0 0.0010
Flavanones 23 £0.2 3.3 0.3 3.6 0.3 44 +04 <0.0001 3.8 £0.3 59 + 04 6.5 +0.3 75 £05 <0.0001
flavan-3-ols 373 +76 426 +10.2 565 #6.3 91.3 +8.7 <0.0001 41.0 +8.7 87.1 + 195 82.2 £9.2 1141 +11.6  <0.0001
Anthocyanidins 121 +1.0 156 +0.7 172 0.6 184 £0.8 <0.0001 14.1 £09 184 + 0.8 196 £0.7 232 +1.2 <0.0001
Isoflavones 10.0 £04 9.7 +0.3 10.0 0.3 104 £0.3 0.4067 10.0 £0.3 10.3 £ 0.3 106 £0.3 103 £0.3 0.5582

Proanthocyanidins 246 £27 283 £19 271 +16 30.7 £1.9 0.2222 353 +2.2 409 + 22 422 +2.1 472 25 0.0024
Total Flavonoids 1054 +10.7 122.0 £13.8 1414 85 1945 +11.8 <0.0001 1250 +114 199.0 + 26.0 196.0 +124 2488 +155 <0.0001

+

D low (first quartile), middle-low (second quartile), middle-high (third quartile), high (fourth quartile).
2 P value was from PROC SURVEYREG analysis. Adjusted for age, obesity, current smoking status and alcohol drinking status.
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Table 4. Intakes of flavonoid and flavonoid density according to education level

Men Women
. g . . S . .
Education level Elesncqgglgiiry Middle-school High-school > College P-value! Elesr(r:l}elz(r)l(t)?ry Middle-school ~ High-school > College P-value”
Mean #SE  Mean +SE  Mean *SE  Mean +SE Mean #SE Mean +SE Mean +SE Mean +SE

Flavonoid intake (mg/d)

Flavonols 256 2.1 35.7 34 51.2 +37 91.3 +6.6 <0.0001 225 1.6 436 +51 574 +4.6 82.3 +6.0 <0.0001
Flavones 1.2 0.0 14 0.1 14 0.1 15 £0.0 0.7889 0.9 0.0 1.1 +£0.0 1.3 0.2 1.1 0.0 0.8384
Flavanones 52 .6 6.6 1.0 83 +0.6 91 £06 0.7735 58 0.4 11.1 £0.8 108 £0.6 13.1 £0.8 0.4177
flavan-3-ols 29.7 6.2 50.9 #10.0 1002 +114 2235 205 0.0964 30.6 4.7 90.2 +155 1395 +14.3 213.2 +187 0.5196
Anthocyanidins 21.2 ¥2.3 202 #¥2.2 414 14 450 1.5 0.1378 20.1 #1.1 287 +1.4 36.0 +1.4 40.3 £1.5 <0.0001
Isoflavones 62.5 .2 59.8 5.8 576 +3.3 656 3.8 0.5612 58.0 #3.4 781 6.2 65.0 +3.1 82.2 t4.4 0.7399
I;roa“thocyamdm 226 1.1 243 1.3 214 £06 232 06 0.9559 166 0.5 191 £1.0 160 £0.4 17.3 £05 0.0261

Total Flavonoids 168.1 #10.4 207.9 148 2815 +159 4593 +27.3 <0.0001 1545 7.6 2719 +21.8 326.1 £19.0 4495 £25.2 <0.0001
Flavonoid density (mg/1,000 kcal/d)

Flavonols 128 11 164 15 224 £17 421 £34 <0000 160 +13 974 +37 403 50 506 40  <0.0001
Flavones 06 00 06 00 06 00 06 00  0.1553 06 0.0 07 +0.0 07 +0.1 06 +00 0.0039
Flavanones 26 103 29 104 36 03 40 03  0.0005 40 402 68 +05 66 +0.4 73 04 <0000
flavan-3-ols 151 33 238 #45 448 +51 1055 £105 <00001 231 37 570 112 1020 +154 1338 +125  <0.0001
Anthocyanidins 101 1.0 129 +1.0 171 06 190 06 <0000l 136 0.7 178 +10 9215 1.0 23 +08  <0.0001
Isoflavones 111 :05 114 06 94 03 102 £03 00004 115 03 116 06 97 402 98 03 <0.0001
Proanthocyanidin - 503 193 959 93 955 +14 303 19  0.08%6 384 +1.8 464 +32 388 +18 472 +26 0.0016

s
Total Flavonoids 82.6 5.1 9.0 %6 1233 +71 2119 +£140 <0.0001 1073 455 1676 £152 219.7 £204 2717 £16.7 <0.0001

U P value was from PROC SURVEYREG analysis. Adjusted for age, obesity, current smoking status and alcohol drinking status.
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Table 5. Intakes of food group among Korean adults by household income level”

Men Women
Household income Low Middle-low Middle-high High  p-value? Low Middle-low Middle-high High  p-value?
Mean fSE Mean +SE Mean *SE Mean +SE Mean +SE  Mean *SE Mean +SE Mean +SE

Food group intake (g/d)
Grains 3347 ¥4 3390 £35 3438 £32 3354 £33 02212 2136 2.9 2729 27 2716 £27 2705 26 0.7364
Potatoes and starches 265 22 313 £18 33 £20 354 £1.7 0.0060 32.6 +2.0 349 +1.7 392 £20 422 +2.0 0.0054
Sugars and sweets 81 #05 108 £04 115 £04 115 05 <0.0001 53 +0.3 6.4 £0.2 78 0.3 8.0 +0.3 <0.0001
Legumes and legume products 405 26 460 £26 449 £19 492 £1.7 0.0372 308 +1.4 327 +1.2 353 1.3 355 +1.2 0.0348
Nuts and seeds 3.7 H06 40 £04 43 +£0.3 6.8 £1.9  0.3720 29 +0.3 37 £0.3 3.8 £0.3 46 0.3 0.0002
Vegetables 3322 64 3704 £55 3776 £49 3949 £52 <0.0001 2629 £43 2791 £4.2 290.7 £45 299.2 +£3.8 <0.0001
Mushrooms 25 0.2 45 £04 52 0.7 56 +04 <0.0001 34 +04 43 0.3 50 0.3 6.0 +0.3 <0.0001
Fruits 1154 #5 1493 £63 1754 £6.3 1929 +6.7 <0.0001 1343 +56 1899 +7.0 2185 58 2415 £59 <0.0001
Meats and poultry 8.2 ¥45 1189 £43 1233 £34 1276 £3.8 <0.0001 488 +2.3 70.9 £26 775 +24 770 £2.1 <0.0001
Eggs 209 +#1.2 259 £12 301 £1.1 299 £1.0 <0.0001 121 £0.7 188 £0.8 214 06 215 +0.6 <0.0001
Fish and shellfish 514 #24 677 £25 756 £22 808 £24 <0.0001 316 *1.3 40.0 £1.3 489 +14 50.2 +£1.4 <0.0001
Seaweeds 44 0.4 54 £04 51 +£0.3 57 £0.3  0.0915 46 +04 53 0.3 52 +0.3 53 0.3 0.4216
Milk and dairy products 496 ¥38 715 £39 796 £40 867 £3.8 <0.0001 549 +29 79.0 £29 835 £2.7 91.8 +3.3 <0.0001
Oils and fats 70 0.3 104 £03 11.0 £02 109 £0.2 <0.0001 42 +0.1 6.1 +0.2 71 0.2 72 +0.2 <0.0001
Beverage and alcohols 2449 +14.8 299.8 £11.7 343.8 £12.0 372.1 £12.3 <0.0001 84.0 +71 1328 #66 1544 +58 181.8 £6.3 <0.0001
Seasonings 340 1.0 420 £10 466 £11 478 £1.0 <0.0001 249 +0.7 29.0 0.6  29.7 £0.6 324 +0.6 <0.0001
Prepared foods 2.7 ¥0.9 1.8 £0.7 25 0.5 31 £06 0.5616 0.8 0.2 16 £04 1.8 £0.3 2.3 0.4 0.0005
Others 0.3 0.1 05 £0.2 04 +0.1 04 +0.1 0.6404 0.2 0.1 05 +0.1 0.2 0.0 08 +0.5 0.1408

D low (first quartile), middle-low (second quartile), middle-high (third quartile), high (fourth quartile).
2 P value was from PROC SURVEYREG analysis. Adjusted for age, obesity, current smoking status and alcohol drinking status.
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Table 6. Intakes of food group among Korean adults by education level

Men Women
Education level <Elementary Middle-school High-school = >College  P-value’ <Elementary Middle-school High-school — =>College va‘;‘lluel
Mean + SE Mean +SE Mean +SE Mean +SE Mean + SE Mean +SE Mean +SE  Mean +SE

Food group intake (g/d)
Grains 3441 +41 3440 £45 3410 +29 3324 3.0 0.0450 2785 + 23 2804 £46 2645 £25 2737 £25 <0.0001
Potatoes and starches 30.0 +2.7 341 +34 333 15 341 =15 0.5730 358 + 1.8 388 +2.8 395 +1.9 376 16  0.4837
Sugars and sweets 82 +04 9.0 +05 115 04 114 +04  <0.0001 48 + 0.2 6.3 +0.3 75 02 87 £0.3 <0.0001
I%fg&ﬁgfj and legume 412 +21 484 £32 450 £19 478 £16  0.0750 335 + 12 344 20 320 1.0 366 13 0034
Nuts and seeds 39 +08 43 +0.7 40 +0.3 6.3 £1.6 0.5504 32 +03 43 +05 3.8 +0.2 44 £0.3  0.0058
Vegetables 3571 +61 3964 £78 3655 +47 3838 £44 <0.0001 2780 £ 41 3029 +6.1 2838 +3.6 2869 +3.7 0.0044
Mushrooms 21 £0.2 33 +04 50 +05 58 +04  <0.0001 26 + 0.2 4.0 +04 53 +0.3 6.5 £0.3 <0.0001
Fruits 1293 £76 1503 £9.7 1584 £55 190.7 £6.2 <0.0001 1554 + 6.1 2274 £97 2053 =51 2320 £57 <0.0001
Meats and poultry 753 +49 8.5 +44 1300 £34 1270 £34  <0.0001 434 + 1.8 59.1 +35 774 +20 90.4 +2.3 <0.0001
Eggs 121 £10 194 £14 298 £1.0 333 £1.0  <0.0001 78 + 0.3 149 £0.8 23.0 £0.7 26.1 £0.6 <0.0001
Fish and shellfish 50.0 +2.2 649 £33 717 £20 814 £21  <0.0001 30.1 + 1.0 445 +19 477 +1.2 51.1 +14 <0.0001
Seaweeds 55 +0.7 6.8 +0.6 50 +0.3 49 0.2 0.0393 45 + 0.3 56 +05 57 +0.3 48 £0.3  0.019
Milk and dairy products 309 +25 469 +£39 831 £35 911 £35  <0.0001 428 £ 1.7 676 +39 836 +26 1120 £3.1 <0.0001
Oils and fats 59 +0.2 81 +03 112 £0.2 113 £0.2  <0.0001 37 + 0.1 52 +0.2 72 +0.1 83 £0.2 <0.0001
Beverage and alcohols 2039 +£10.8 2764 +158 3338 +105 3760 +£11.5 <0.0001 51.1 + 3.0 1124 £78 1756 £58 1981 7.2 <0.0001
Seasonings 343 +09 389 16 447 £0.8 478 £09  <0.0001 234 = 04 29.8 +1.0 303 05 33.8 0.6 <0.0001
Prepared foods 22 1.1 12 £05 27 +05 29 05 0.0957 0.7 + 0.2 14 04 16 £0.3 2.7 04 <0.0001
Others 03 £0.1 02 +0.1 05 +0.1 04 +0.1 0.2171 02 + 0.1 02 +0.1 06 +0.3 0.3 £0.1 04161

V' P value was from PROC SURVEYREG analysis. Adjusted for age, obesity, current smoking status and alcohol drinking status.
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Table 7. Contribution of food groups to the total flavonoid intake among Korean adults by household income level”

Men
Low Middle—Tow Middle—high High P-value”
Mean = SE % Mean £SE % Mean £SE % Mean +SE %
Total flavonoids intakes (mg/d)
Grains 132 £1.1 114 151 £14 98 162 £13 9.1 156 £1.3 82  0.3046
greogc‘furgfss and legume 168 £1.3 136 173 14 114 157 £1.0 107 163 £09 107  0.8033
Nuts and seeds 04 +02 04 06 +02 05 09 02 06 09 0.1 05 00532
Vegetables 384 2.2 407 491 +1.7 416 562 +1.7 409 576 +1.7 400  <0.0001
Fruits 339 +2.8 151 5890 +4.1 184 615 +3.4 201 718 +46 198  <0.0001
Beverage and alcohols 945 £20.3 44 1157 £243 58 162.1 £184 7.0 2556 246 9.7 <0.0001
Seasonings 7.4 +04 109 77 +03 93 80 +0.3 81 86 +04 79  0.1896
Women ”
Low Middle—Tow Middle—high High P-value
Mean = SE % Mean £SE % Mean £tSE % Mean +SE %
Total flavonoids intakes (mg/d)
Grains 128 +1.0 129 139 +1.0 104 140 +1.0 90 155 +14 89 04621
Iﬁffélurgfss and legume 144 +11 111  135+08 104 12907 95 135 +08 91 07283
Nuts and seeds 0301 04 06 £0.2 05 0501 04 09 £0.1 0.7 0.0004
Vegetables 294 +14 357 343 +1.1 341 370 1.0 340 443 +16 335  <0.0001
Fruits 494 +35 220 729 +47 265 81.8 £37 297 89.0 +4.1 297  <0.0001
Beverage and alcohols 745 +16.4 31  146.0 £23.3 54 165.3 +176 65 2167 £188 81  <0.0001
Seasonings 57 02 107 59 +02 82 55+0.3 65 58 £0.2 59  0.7409

D low (first quartile), middle-low (second quartile), middle-high (third quartile), high (fourth quartile).

? P value was from PROC SURVEYREG analysis. Adjusted for age, obesity, current smoking status and alcohol drinking status.
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Table 8. Contribution of food groups to the total flavonoid intake among Korean adults by education level

Men
<Elementary Middle-school High-school >College P-value"
Mean + SE %  Mean + SE % _ Mean £ SE % Mean + SE %
Food group intake (mg/d)
Grains 171 £15 134 187 +18 118 139 +11 87 150 £1.2 79 0.0813
Legumes and legume products 209 +19 137 180 £15 132 157 +£09 110 151 £09 10.0 0.0256
Nuts and seeds 03+01 04 05+01 04 09+02 05 09 +0.1 0.6 0.0016
Vegetables 326 £23 371 437 £22 396 546 +14 430 590 £15 39.7  <0.0001
Fruits 533 £55 176 547 +62 175 571 £32 183 66.3 + 3.4 20.3 0.0684
Beverage and alcohols 333 +83 2.3 615 +133 37 1278 £+150 6.3 2921 +271 109  <0.0001
Seasonings 93 +05 132 9206 112 7503 82 79 £0.3 7.2 0.0025
Women
<Elementary Middle-school High-school >College P-value"
Mean * SE %  Mean * SE %  Mean = SE % Mean + SE %

Food group intake (mg/d)
Grains 151 +08 137 154 +14 106 129 +08 88 138 £1.3 7.8 0.1403
Legumes and legume products 173 £0.9 126 152 £15 101 112 £05 89 128 £09 8.6 <0.0001
Nuts and seeds 0.2 £0.0 0.3 0.8 £0.3 0.6 06 £0.1 05 09 0.1 0.7 <0.0001
Vegetables 267 +11 331 334 £14 325 404 £13 36.2 430 +1.3 33.1  <0.0001
Fruits 532 +35 233 887 £64 306 752 £32 274 915 +4.3 30.2  <0.0001
Beverage and alcohols 336 £6.2 19 1092 £205 40 1769 £189 71 2760 £247 94 <0.0001
Seasonings 6.7 +02 11.7 69 £05 81 5302 65 51 £0.2 5.0 <0.0001

V' P value was from PROC SURVEYREG analysis. Adjusted for age, obesity, current smoking status and alcohol drinking status.
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Figure 1. Total flavonoid intake from food groups according to

the household income and education level by

sex
(a) Total flavonoid intake by househdld income level
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Table 9. Contribution of food groups to the flavan—3-ols intake among Korean adults by household income level”

Men
Low Middle-low Middle-high High P-value”
Mean £ SE % Mean +SE % Mean +SE % Mean +SE %
Flavan-3-ols intakes (mg/d)
Grains 1.9 £0.1 287 1.7 £0.1 238 16 £0.0 215 1.6 £+0.0 206 0.0131
Sugars and sweets 0301 1.7 0301 1.2 02 #0.0 1.1 04 £0.1 1.2 0.0937
Legumes and legume products 46 +05 87 3804 7.1 40 04 69 47 +04 7.8 0.2984
Nuts and seeds 03+£00 30 0300 35 04 #0.0 34 03 0.0 30 0.1775
Fruits 33+£02 250 38 £0.1 263 45 0.2 304 46 £0.2 297 <0.0001
Beverage and alcohols 194 +55 181 482 £17.9 23.1 284 6.1 234 482 126 224 0.0971
Seasonings 04 £00 83 04 £00 76 04 0.0 65 0500 82 0.2826
Women .
Tow Middle_Tow Middle_Tigh Thigh P-value”
Mean £SE % Mean £SE % Mean £SE % Mean *SE %
Flavan-3-ols intakes (mg/d)
Grains 21 £01 305 1.8 +0.1 243 1.7 £0.0 21.6 1.7 £0.0 199 <0.0001
Sugars and sweets 04 +£01 14 06 £02 2.0 05 0.1 1.7 05 0.1 1.8 0.5864
Legumes and legume products 54 +05 10.2 51 05 &89 39 03 77 49 +£0.3 8.6 0.0117
Nuts and seeds 02+£00 22 0300 35 0.3 +#.0 33 04 £0.0 34 <0.0001
Fruits 38 £0.2 313 48 £0.2 346 5502 375 6.2 £0.2 382  <0.0001
Beverage and alcohols 183 +6.2 13.0 39.1 £9.1 146 425 493 161 329 £58 159 0.0916
Seasonings 03+£00 6.0 04 £00 6.8 04 0.0 6.3 04 £0.0 68 <0.0001

Y Jow (first quartile), middle-low (second quartile), middle-high (third quartile), high (fourth quartile).
? P value was from PROC SURVEYREG analysis. Adjusted for age, obesity, current smoking status and alcohol drinking status.
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Table 10. Contribution of food groups to the flavan-3-ols intake among Korean adults by education level

Men
<Elementary Middle-school High-school > College P-value"
Mean +SE %  Mean £SE % Mean + SE % Mean +SE %
Flavan-3-ols intake (mg/d)
Grains 2.0 0.0 301 1.8 0.1 270 16 £0.0 20.1 15 0.0 181  <0.0001
Sugars and sweets 04 #0.1 1.9 0.2 #0.1 1.2 02+00 08 05 #0.1 1.1 0.0107
I};fog&lurgtess and legume 42303 82 4205 84  42+04 70 43 04 68 09934
Nuts and seeds 0.3 0.0 34 04 0.1 3.7 03100 30 04 0.0 3.1 0.0114
Fruits 44 0.2 342 3302 256 37+01 244 4.9 +0.2 29.2  <0.0001
Beverage and alcohols 5.3 £1.0 10.1 196 54 189 427 £10.6 29.2 758 £196 266  <0.0001
Seasonings 0.3 #0.0 6.1 0.4 0.0 7.8 0500 82 0.5 0.0 8.0 <0.0001
Women
<Elementary Middle-school High-school > College P-value"
Mean +SE %  Mean =SE 2% Mean + SE % Mean +SE %

Flavan-3-ols intake (mg/d)
Grains 2.1 +0.0 300 1.8 t0.1  24.0 1.7 £00 202 15 0.0 169  <0.0001
Sugars and sweets 0.5 0.1 2.2 0.6 £0.2 1.9 04+01 1.3 0.6 0.1 1.6 0.5755
I%ff(‘fungfss and legume 49 +03 96 50 05 9.2 44 £03 178 46 404 77 06315
Nuts and seeds 0.3 £0.0 3.1 0.3 £0.0 2.8 03+00 31 0.5 0.0 39 <0.0001
Fruits 45 #0.1 35.7 51 %02 36.3 52 02 342 6.3 0.2 381  <0.0001
Beverage and alcohols 14.7 5.0 8.6 232 #6.3  14.1 445 +78 196 634 £13.1 19.7 0.0002
Seasonings 0.3 £0.0 5.3 0.4 0.0 6.2 04 +£00 77 0.5 0.0 7.1 <0.0001

D P value was from PROC SURVEYREG analysis. Adjusted for age, obesity, current smoking status and alcohol drinking status.
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Figure 2. The odds ratio for daily total flavonoid intake < 25 percentile in study population according to the

household income and education level by sex

P <0.0001
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U ‘Low’ meant first and second quartile, and ‘High' meant third and fourth quartile.
= Adjusted for age, obesity, current smoking status, alcohol drinking status and energy intake.
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Abstract
Estimated flavonoids intakes

according to the socioeconomic

status of Korean adults : based

on the Korea National Health
and Nutrition Examination

Survey 200772012

Yang Hei
Public Health Nutrition

The Graduate School of Public Health

Seoul National University

Purpose : The purpose of this study was to estimate dietary
flavonoids intakes of Korean adults according to the socioeconomic
status.

Methods : Using data from the 2007-2012 Korean National Health and
Nutrition Examination Survey, a total of 31,112 subjects aged over 19

years were included in this study. We estimated individual's daily
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intake of total flavonoid and seven flavonoid subclasses including
flavonols, flavones, flavanones, flavan-3-ols, anthocyanins,
proanthocyanidin and isoflavones by linking food consumption data
with the flavonoids database for commonly consumed Korean foods.
We compared intakes of flavonoids according to the levels of
household income and education.

Results : Average dietary flavonoids intake of the study subjects was
321.8 mg/d in men and 308.3 mg/d in women. Daily flavonoids intake
was positively associated with household income level (P < 0.00001)
and education level (P < 0.00001). The subjects in the highest
household income and highest education level group (OR 0.37, 95% CI
0.30-0.45, P<0.0001 in men, OR 0.50, 95% CI 0.41-0.60, P<0.0001 in
women) had lower likelihood of having low total flavonoids intake
(less than 25 percentile) compared to the lowest household income and
lowest education level group. The food group that contributed to total
flavonoids intake with the biggest difference between the lowest group
and highest group for both household income level and education level
was beverages & alcohols.

Conclusion : This study showed that socioeconomic status was
positively associated with flavonoids intakes in a representative Korean
population. Further research is needed to analyze the association of
flavonoids intake with health outcomes according to the socioeconomic

status such as household income and education level.

Keywords: Flavonoids intake, socioeconomic status, household income,
education, KNHANES
Student Number: 2015-24068
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